Anterior cervical fixation with autologous bone transplantation without the need for harvesting bone from other sites, such as the ilium was developed by Williams and modified by Isu et al. In recent intervertebral fusion procedures, after harvesting the cuboid bone from vertebral bodies, a hydroxyapatite block is placed between two harvested vertebral bones in the same way as in the sandwich method for intervertebral fixation. According to previous studies, this procedure has the following disadvantages:
Introduction
Williams et al. 1 developed an anterior procedure for degenerative cervical spondylosis in 1992. A modification of this technique the Williams-Isu method was developed by Isu et al. 2 4 , and has been used for cervical anterior decompression and fixation with autologous bone grafting, without the need for harvesting bone from the ilium. The advantages of this method are as follows: (i) as compared with the Cloward method, it enables safer and more reliable spinal decompression owing to a much larger operating field; (ii) harvesting bone from the ilium is unnecessary with this method. However, it requires special equipment, such as a microsurgical saw, which is not available in all institutions. In addition, it has been reported that the degree of cervical kyphosis tends to increase postoperatively in some patients who develop kyphosis before surgery 5 . To overcome these disadvantages, we developed a modified technique that does not require the use of a microsurgical saw for harvesting bones and can reduce the size of the grafted bone.
Materials and Methods

Isu Method and Our Modification
In the original Williams-Isu method, both the upper and lower vertebral bodies adjacent to the affected intervertebral disc are cut into a cuboid form with a microsurgical saw. After spinal decompression, a ceramic block is placed between the two harvested bone grafts in the same way as in the sandwich method for bone grafting (Fig. 1a, b) .
We made two major modifications to this procedure, as follows: HT: hypertension, DM: diabetes, AP: receiving anti-platelet therapy for cerebral infarction or heart disease 
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The improved method resulted in larger remaining normal vertebrae and stable fusion.
1. Instead of the special equipment (microsurgical saw)
for resecting the cuboid bone from the vertebral body, we used a high-speed drill (with a 1-mm diamond bar attachment) that is commonly available in most neurosurgical institutions.
2. The size of the resected vertebral body in the original method was approximately 13 15×5×13 15 mm (width×height×depth). In our modified technique, the cutting size was 13×3×13 mm and the height of grafted bone was reduced to <3 mm. With the reduction of the size of the bone to be harvested, the height of the bone graft was also reduced and its shape became more stable (Fig. 1c, d) . Five patients were operated on with this modified procedure and were followed for >3 years.
Results
After 3 years of follow-up, cervical kyphosis had improved in two of four patients ( Table 1) . This procedure was recommended in patients who exhibited some flexion kyphosis preoperatively. With either of the surgical methods for cervical discectomy with fusion, bony fusion usually occurs at 12 18 months after surgery, after which solid fusion is achieved. All five patients showed solid fusion at 3 years after surgery (Fig. 2) .
Discussion
The Williams-Isu method was first described by Isu et al. Short-term follow-up of (1 2 years) and radiographic evaluations showed that two of the four patients with preoperative cervical kyphosis were free of kyphosis postoperatively, and that all patients had achieved solid fusion. Therefore, we think this modified surgical method is useful.
Conclusion
We report the use of a modified Williams-Isu method that is helpful for patients with a cervical pathology that requires a wide vertebral body dissection. This modification could reduce the risk of postoperative cervical kyphosis and facilitate the achievement of solid spinal fusion.
